All manipulations were performed with rigorous exclusion of oxygen and moisture using Schlenk-type glassware on a dual manifold Schlenk line with Argon inert gas or glove box filled with N2 containing a high-capacity recirculator (<0.1 ppm O2). Solvents were dried using a MB SPS-800 device of company MBRAUN, degassed and saturated with argon to prevent N2 activation while reduction reactions. Mass spectrometry was performed using a ThermoQuest Finnigan TSQ 7000 (ESI-MS), Finnigan MAT 95 (LIFDI) and JEOL AccuTOF GCX (LIFDI), respectively. Elemental analysis (CHN) was determined using a Vario micro cube and Vario EL III instrument.
Fe(II) chloride, anhydrous; 98% was purchased by ABCR and used without further purification.
Ligands L 1 H [1] and L 3 H [2] were synthesized following literature-known routes.
Synthesis of L 2 H:
L 2 H was prepared using the standard β-diimine ligand preparation except that 1,1,3,3tetramethoxypropane was used instead of 2,4-peantadione as starting material. [2b] L 2 H was crystallized from THF.
Analytical data: NMR (C6D6, 300 K) 1 A yellow slurry of 6.68 g (24.0 mmol) L 2 H in 100 mL THF was treated with a solution of 15 mL (24.0 mmol) n BuLi (1.6 M) in n-hexane. The formed clear red solution was stirred at r.t. for 1 h. Within 1.5 h the solution was slowly transferred into a slurry of 3.04 g (24.0 mmol) anhydrous FeCl2 in 5 mL THF, forming an intense dark yellow solution, which was stirred at r.t. for 12 h. After removal of solvent, the brownish solid was dissolved in 50 mL of toluene. The intense dark yellow solution was transferred into a slurry of 1.05 equivalents of potassium graphite in 10 mL toluene. The mixture was stirred at r.t. for 98 h and a color change to olive green was observed. Remaining graphite and salts were removed via filtration of the olive green solution over celite. The solvent was removed i. vac. and a dark green brown solid was obtained. The solid was dissolved in 100 mL n-hexane and the solution was filtered over celite. After concentration of the solution to a volume of ca. 20 mL, the intense green solution was stored at 5 °C for several h and at -15 °C for one night to yield 2.36 g of dark green crystalline blocks. 
Synthesis of [L 3 Fe(tol)] x 0.25 n-hexane (1c):
To a cooled (0 °C) solution of 6.03 g (14. 4 mmol) L 3 H in 40 mL THF was added a solution of 9 mL (14.4 mmol) n BuLi (1.6 M) in n-hexane. The solution was stirred for 3.5 h and allowed to warm up to room temperature. Within 10 min the clear intense yellow solution was slowly added to a slurry of 1.83 g (14.5 mmol) anhydrous FeCl2 in 20 mL THF. A color change to intense dark yellow occurred and the reaction mixture was stirred for 17.5 h. After removal of the solvent, the dark yellow solid was dissolved in 45 mL of toluene. The intense dark yellow solution was added to a slurry of 1.05 equivalents potassium graphite in 10 mL toluene. The mixture was stirred at r.t. for 48 h. Remaining graphite and salts were removed by filtration over celite. The solvent was removed i. vac. and the resulting dark brown solid was dissolved in 65 mL n-hexane, filtered over celite and stored at 5 °C for 3 d to yield 3.01 g of black crystals. The supernatant solution was concentrated and 1.20 g of a second crystalline crop was obtained. 
Crystallographic Details
General remarks:
Single crystal structure analyses were performed using Agilent Technologies diffractometer (GV1000, Titan S2 diffractometer (1b), Xcalibur, Atlas S2 , Gemini ultra diffractometer (1c, 2b), SuperNova, Single source at offset, Atlas diffractometer (2a), SuperNova, Single source at offset, Eos diffractometer (2c).
Frames integration and data reduction were performed with the CrysAlisPro [4] software package.
Using the software Olex2 [5] the structure solution was carried out using the programs ShelXT [6] (Sheldrick, 2015) (1a, 1b, 2b, 2c) and SIR2004 [7] (2a). Least squares refinements on F0 2 were performed using SHELXL-2014 (1b, 1c, 2a, 2b, 2c). [8] Further details are given in Table S2 .
In 2c one disordered methyl group was refined to a chemical occupancy 68:32. Additionally the slightly disordered cyclo-P4 middle deck was refined to a chemical occupancy of 97:3. Due to the low electron density of minor component two geometrical restraints (DFIX, SIMU) were used in case of the minor component (3% occupation). Crystallographic data and details of the diffraction experiments are given in Table S2 . Figure S1: Molecular structure of compound 1b. Hydrogen atoms are omitted for clarity. Thermal ellipsoids are shown at 50% probability level.
Figure S2
: Molecular structure of compound 1b. Hydrogen atoms are omitted for clarity. Thermal ellipsoids are shown at 50% probability level.
Figure S3
: Molecular structure of compound 2a. Hydrogen atoms and three molecules toluene are omitted for clarity. Thermal ellipsoids are shown at 50% probability level.
Magnetic Measurements in Solution (Evans Method)
Magnetic susceptibilities χM and effective magnetic moments µeff of paramagnetic compounds in solution were determined by 1 H NMR spectroscopy using Evans Method [9] with pure solvent as internal reference and neglecting diamagnetic contributions according to equations [10] (1) and (2). 1 H NMR spectra were recorded on a Bruker Avance III HD 400 ( 1 H: 400.130 MHz) spectrometer.
Equations:
where χM is the molar susceptibility of the sample in m 3 · mol -1 , f is the chemical shift difference between solvent in presence of paramagnetic solute and pure solvent in Hz, f is the operating frequency of NMR spectrometer in Hz, c is the concentration of paramagnetic sample in mol · L -1 , T is the absolute temperature in K, and µeff is the effective magnetic moment in µB.
SQUID Magnetization Measurements and Mössbauer Spectra
Magnetic data were collected using a Quantum Design MPMS-XL SQUID magnetometer.
Measurements were obtained for a finely ground microcrystalline powder (15 -30 mg) restrained within a polycarbonate gel capsule. Samples used for magnetization measurement were checked for chemical composition and purity by 1 H NMR spectroscopy. Data reproducibility was checked on independently synthesized samples. Dc susceptibility data were collected in the temperature range 2-300 K under a dc field of 1 T. The data shown refer to the complete tetra-and dinuclear complexes, not mononuclear subunits. The data were corrected for core diamagnetism of the sample estimated using Pascal's constants [11] (χdia = 11.11•10 -4 cm 3 •mol -1 for 2a, 10.16•10 -4 cm 3 •mol -1 for 2b, and Note: An EPR spectrum of [L 3 Fe(benzene)] in toluene at 77 K has already been published, [12] containing identical signals like 1c in toluene at 77 K. Table S3 : Oxidation states (obtained from NPA analysis for 2a,b,c at the BP86/def2-SVP level of theory), selected geometric and Mössbauer parameter of 2a,b,c and A. [13] oxidation state atomic distances Mössbauer [14] at the RI [15] -BP86 [16] /def2-SVP [17] level of theory, followed by single point calculations without the RI approximation and using the def2-TZVP basis set for N, P and Fe and the def2-SVP basis set for the C and H atoms. The Multipole Accelerated Resolution of Identity (MARI-J) [18] approximation was used in the geometry optimization steps. The Natural Population Analysis (NPA) has been performed at the BP86/def2-SVP level of theory with the TURBOMOLE program. For 2c the BPW91/def2-SVP optimized geometry was used. The DFT calculations for [(L 3 Fe)2(μ-η 4 :η 4 -P4)] (2c) have been performed with the ORCA program. [19] The geometry optimization was performed at the BPW91 [20] /def2-SVP level followed by single point calculations in which for Fe and P the aug-cc-pVTZ [21] basis set was used. Broken-symmetry (singlet spin-state) calculations for 2c were done using the converged high-spin (quintet spin-state) as initial guess and flipping the spin on one iron. We 
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compound Pn-ligand metal center d(N-Fe) / [Å] d(Fe-P) / [Å] d(P-P) / [Å] d(Fe-Feopposing) / [Å]  / [mm s -1 ] EQ / [mm s -1 ] 2a P8 4- Fe(+2) 1.
